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The present Inveritontedl^^ 
and method ^^£^5*^ curing an 
gain drift in a fast g scan compens- 
image forming P* 0 ?***'* '„ sam ples a plurality 
En. the P^lHed Sixe^upon powering 
of permanently darkened P«e ^ 
up image sensors an dareu .«y irnage d 
during a sub-scanning pro^s ^ , 

feeds this JJet generating arcurt 

generating circuit. Th e offs et g^ voltag e ac- 
continually adjustsa P« between sequential 
cording to a ^^enUy darkened portL 
samples of the P*"*" 8 ^ sca n offset dntt. 
X>y compensating *oMast m ^ g ^ ^ 

The present invention also >•» ^ a cal.b- 
of active pixels during a scan ^ £ we 
ration strip. F^^e^esent invention then 
value is calculated. ™e p ! scanning of a 
samples active pixels dunng ^ ^ 
platen background. In respo^ ^^ally 
ing, the gain difference between 

adjusted according to a d background, 
sequential samples of ine £ n dn ft 

thereby <^P ens ScLn aSo compensate and 
The present invention car ia.su , ura ,jty of 

Sance transfer functions far ^channel 
communication **™ e * me target values and 




'any. in «h.oommunl«to^l d ;2- Re- 
processing apparatus 9 3 an ima 9e 

e<eclTS: CSJ I? —-"on of ' 
set drift and gain f 9 * or v,de °data, is off- 

caused by the Tha" 1^ 9afn drift ca " ^ 

the fmage data- i e L 9 ^"^icating , 0 

buffer f 0r the ^ £^£ f ™?«*» as a' 
Pled device (CCD) mLI / 3 Cnar 9 ed cou- 
c "~^^ y to ^ n -«nt offset and gain 
tribute to offset and I ° 2?" * T*™" ™> con ' 
erating conditions jf^ to the prese "t °P- is 
«9ht temperatur a gf^lST*" ^rstuJe, 
drift may be attrj5u ? e ' to * ^ offse * a "d gain 
tics of the channel tran°o rt e ""'^ cna «cteri s - 
componenttoanoLr dur^ 9 ^ ^ from 
offset drift or gain dr i tt no't 2* Pr ° Cessin 9 If 20 

counteract the offset Z 7* f < " 0t ad J' u sted to 
*e signa, Wl „ ^ »• Processing of 

Processing ^i'^^ an im age 
or image to have a iovver qua ly ^ "'^ 25 

the inherent operat no 2T ? attrib "'ab,e to 30 

restore the lnZ£S£ZZ^ ° CO - T ° 

orabsoluteva/ue t^ootl „? 71" ^ CCD l ° a 
referred to as the offset o "^'^ fmm the Cc °. 

removedfromthe im a te4t7Hl° r Si9na '' b « 
signa, that is removed "TZSlT"'?**"*" 3S 
tual offset signa/. a noticeal L h 7 than the ac " 
>n the image output sionafr! Baben " at,on or distortion 
-ting ^J^^^ Sln » *° ^ 
from one CCD to another „ .T Varv wide '/ 

for the JZ^?™™* f ™ «m. to" , 0 
rates, the accurate detent ° '"Ration 

compiicated in systems wh? Pr ° b ' em is furthsr 
p/oyed. V mS Where mu,ti P'e CCDs are em- 

Operating systems utilizino the 45 
•mage viewing devices ar* h!L ! afore - m entioned 

signal gain. L^£££Z ^ f * ed '-"age 
•sties of an Individual cS? opera t>ng character- 
vary, the signal gain mav "I ,ma9 ' na devic * "»ay 
other, or ma'y eZ ^Z'l ^ ° CD to an " « 
where a system i s c^S^SmT'-? ^ ^ 
erating at a soerif.v .« ? 3 s P ec,f «c CCD op- 

sign o'r recaS" retstem IT" ^ * ^ 
change in gain due to ,L accommodate a 

antics of the CCDtS^ 0 ^ 1 '^ <*- « 
another one. CCD ,s replaced with 

To address these problems, typical image proc- 
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essing systems or image scanning 
calibrations of the imagfseSor ln 9 * ^ Perfom 

mined number of scans is less £1 ?' tnepred eter- 
systems calibrate the iZge s^sVT* ^ ma " y 
scan. Even though these svs,^ J P ° f to eacn 

techniques used in these%vH C ° mpensa t'on 
Pensate for integral changes in ^ fU " y C °- 

teristics and are not r^ f ! f feetor 9a in charac- 

-bich must procesi da ta ah T"* f ° Syste ™ 
P'e, a constant vj^^^'l^ ^exam- 
apparatus. y transport "^age processing 

Problem since the caS aa ' ^ " TOt 3 
target before tne sTZT T T C3 ' ibratio " 
ment However, in a co ns If f Ch ' nCl,Vidua ' doc »- 
tem. the carriage^ s So^ r ° ty trans P°rt sys- 
ca»y impossible t^ Si ^ * * Practf - 
each individual scann^g of a do " ^ b6f ° re 
with respect to a cons Z f d ° cument - Therefore. 
* «• necessary to h av ^ *T? S ^ 
an unlimited nLbSS^'S^^ Where ' n 
actual generation of cai.S . made betvvee n 
lately compensate ? o tTand ^ Sti " ade ' 
the prevailing operating ^ dUC to 

system rh'^rbe^ora^ *- — 
« d - These factors areTo S ^ f ° be COrrec »- 
thermal ch^^*^*™* *™* due to 

the illumination system tZ T^' ^ C ' rcuits ' * 
of offset changes^Ta in ch^ ^ * ,n the fo ™ 
thefastscan d^^jTT ° CCUr in 

noted that there ar a T=, SCan d'rection. It is 

s'ow scan I fZZ^Z ^ 3ddress ^e 

correX^^^^^ 

cur in the fast scan dir^T nd 9a,n tna t De- 

fective in z^TZZT these methods 

Moreover, with the recent 1 transport system, 
array systems the efff^ deve '°P me nt of full width 
'ast sJn dSS bS V e e9 r 1 Cha " 9eS h tha 
standing the system b^? 1 
constant velocity transnnr^Th - if" P ' aten scan or 
^e fu„ width -CS^V,* 8 10 thS fact 
rays joined together in a ° f Severa ' taller ar- 

Fast JX i*^^ manner - 
changes and difference, hi by tem P e rature 

sor chips or vZ^ifTV 1 " mdMdua ' sen * 
scan gain ehj^^^ b ^.«^"-nd. fas, 
the profile of the lamo C h^„ ? e ' ther Chan 9 es " 
at-ng **~cj^^%* ^ oper- 
-tual sensor chip or the vLeo^neTs'" ^ 
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....tnteed to transfer or corn- 
d „,t is the actual channels ^ points wjthin the 
municate the .mage data be ^ , n a na- 

• image processing ^^ernu.tiple channels 
,og video systems whe re ft e ^ ^ 

of image or v.deo » * ^ or response cha - 
nel has the same transfer ^ ^ cna ls 

acteristics. Any d,ffere "' e * e fina | image, such as 

can produce "even though each 

channel banding or stre ^ ther e are venous 
channeimightbeident^ nde-9 Q nents ^ 

tolerances assoc.ated w.thjh ^ % ^ d){ . 

channel and hence **<* ™ each chan nel. 
ference in the performance fo comp ensat.on 

The diff iculty w,t \f*f ran not compensate tor 
systemsisthatthesesystemscan djrectionor be 

Sfset and gain drift ,n ^ conf igur- 

readily implemented .n a Ngh P compensat ,on 

„ » an ** ln a< readily n»»°" ds 

to provide , "W"'^ „ sl scan di.ecWn 

,„ oflsat an° 3*" a T^ t „pie,s. 
a „d is adapts » « h ^, inv . rt ion provides a 

J^s^^-" , "■- ,4,, -"" 

the appended claims. invention c om- 

931 ,„ another e^f'^^n ' a communication 
compensate, for of fset channeL 
channel and 9*" dntt .n * co the present invent.on 

scanning of a ^c^ent . presen t invention 
Ayetfurtherembod'men^ ^pensates 

provides a method utilizin g a constant 

for offset and/or gam dnftwne 

velocity transport system. t . on corTCCts gai n 

One aspect of the P»»f™ an irnag e form.ng 

drift in a fast scan Th is embodiment 

process in an .mage WJJ during a scann.ng 

samples a plural.ty invention then cal- 

of a calibration stnp ^ P ^ e f rorn the collected 
culates a gain corrective v* ^ 
sample. The present ^nvenUo backgro und. 
twe pixels dunng a scann.ng ya , ue „ ad 

From these samples the . gam M bet en 

jus ted continually -«^ , ^ Bn background and .s 

els. . . tne present invention bal- 

A second aspect of the p> 



• a multi-channel sys- 
ances an offset ^^^^ sensors in- 
tern in an image •PP»^ h £j B an d permanently 
eluding a plurality of ^ ^. cu , ry therefor. The 
darkened pixels »«^JJ MCn channel. A channel 

samples of ^^^"^ pre sent invention balances 
10 A third aspe c V 0, / n 7 a P r ; u , ti . c hannel system .n an 

a gain charactenst.c for a muU ^ of 

ima ge apparatus. ^J^J circult then generates 

„ a ; 0 r.^— 

- exa * np " 01 a conaantve " 

M iocit, .ranspon ^ 0( a Ml widtn a- 

Figura 2 nitrates a" , imeri0 on; 

Figure 3 shows a »»* *J inven.ior, wn.d. 

tion; a block diagram illustrating ath.rd 

Figure 4 shows a blo^kj 9 .^.^ whicn com _ 
embodiment of the pre drff t 

pensates for both offeeta 9 illustra ting a 

Figure 5 shows a j**^ inven Uon wh.ch 
tenth embod.m^to the P ^ ^ . 

compensates or offset 

channel's P art.cuU« .^agram illustrating an 
Figure 6 shows a block a ag . |nvention 

which compensates^ « istics; 
a channel's part.cula, mus trating. a 

Figure 7 shows a block 9 ^ 
twelfth embodiment offset ^ *" ' 

i^::^ p— character ' 

presenl invenlion ^.tionsnip and 

M« «» -asP=a to a fast scan . ^ a ^ 
Flgu ,,9inas.ratasaflo«*» o( a 

od WW* » al 1 aoce , S pompansatM <» 

lionS - ne ct to the present invention, a sensor 

With respect to me w 



w 



20 



25 



bod.ment of the present ,T P^red em- 

a fun width array ThS - fun ? COnstr ^ed to form 
•*«*d by e*her b^ ' °* co" 

^arge coupled devices Ln Sma " er arra ys of 

cTar ^ " ^Sge^Te^: "^ng 

"".chareusedtoactTrr 56 ° f active P'*els 1? 

-ecwc C7a«^^^Zi 
™nently darke pix ;*l™" s * °f adjacent per- 
^termination Qf Pj«. are uWi2ed ^ 

a Preferred embr/rL ' Ve va,ue - 
*»• «ach /nd/vidoaTsetoTcH 0 ' the P^^ inven . 
therewith a ^fya^S*"*" —octal* 
of Permanently darken^ 13 Gasman set 

a group of permanently darl^ w 6 P ' Xe ' in ,/e " of 
s ^n 9toa ,a rgers e P;*els 12 COrre . 

F '9ure 3 shows a hio I i P ' Xe,s 13 - 
otherembodimentof theol, 9fam '"^rating an . 
^cts for gain drift InTS^^JT^ 
•»■* ve/oaty transpo^^T t^' 0 " " *r a con. 
<™tip,exer 30. a „ JSr'f^ 9ure 3 "due*. a 

generating circuit 45 TnisT* 9 Correc «ve va/ue 
erator circuit 45 has a coll ""^"^ va '"e 9en! 
Upon powering up^ET 41 and a multiplier 
"nage sensors 9 corresponding to 

ta ^n and a pixelX g^ a calibration strip s ° 
•nmed. Also, the p,aten bll Ct ' VS Va,ue * ^ter! 
£ value t^n^Zfcr 1 , " Samp " d a " d 
'he fast scan p raf/te . ^ das f a Terence v a / ue for 

™nts wherein one seorl , 3 mu 't'tude of sea. 
~-or chip. Howev er 9 "he nt s CanC0 ^°^to o ; 9 e 

^ater; i. e .. more than one s J^" 16 "^' 0 " <*" be 
»•«■■ ™re than a chip per * n ^ per Cn 'P: or, ess 

'ty. However, the g ain refe °" 3ffect "" a ge quai- 
nt are averaged to To T for each seg- 

» -s note? that S IV ^ Va '" e 
each chip could be isola^ f re / erenc « signals from 
* a «- can be M vj££J,** «* a 0>h referent 
'echve vaiue can be «££5E?, "* 9ain 
Between individual scZ ! f f ° reach Cni P- 
fh « carriage is i n a l-^o^.J^t when 

Mos/r,on (the position is if- 
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around 22 is sampled S!* t 21)> the P'aten back- 
•»"c signal as s7nsor 9 vt e od 9 a e t nerate 3 ^tf- 
P'exerSOselectstobeinp 'Sw ! t3 Which »» mu/e. 

41 . to be compared with tS " ^ d ' ntotne comparator 
PO'"t. The comparator com?' 0 ° f Wh '' te ^ set 

poin^::^ 

grates an ^SZ^T-^ com P arato r 
>J to this difference. If the IT 3 ' Ue """espond- 
odology calls for segment ^^tion ^ 
<* °™en down acco^ to'aw^ adjUSt "' a nts^na; 
^.vidua, adiustment^s Z*"*" SChe ™- ™ 
vdual adjustments to the 8e ^ ^ * make ^ 

^ These adiu stm ; nt :Z:, rer,St,CS of *• scanner 
40 wn »'ch multiplies the ad^2 f ° a "^'"p/ier 

P«e/-pixelgaincorrectrve v a r me0t S '' 9na,s ^ the 
? corrective valued T ad ^ 

ad Justed gain con-ective valT. P 40 0ut ™* the 
^t,p,es the actual * 3 »»*Whr 3 which 

-etr e m^ 
a conventional:?^^ 9a - * ^ermined h 
s-gna, representing ^^r?° fte ^. • «*»*»cr 
for example. 5 vo^a! 6 " into ^ 
« offset is to be corre^' 2 COrrecffo " far offs^ 
s-gnal outputted frorT^ * remai ™9 value of the 
" the outputt" stTfTJ 3 C ° mp ^ 
ga, n corrective va; u «Tw'/ exam P' e - « 8 volts 
"sed in subsealn^ determine dtobe 62^Iw 

''• 9 "tva,uest;Tvl SC Onth° that 3 " 
P u "ed signal. f or examoS ! ° ther han * if the out 

^ -,ue is determS to °» ^ corrtc- 

sf^ent scans. ,t /s noted that f a " d USed in sufc- 

°ther than 5 volts may be ufed * 
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, « ™ receives black reference s.gnals as part of 
plexer 30 receives 0 jned , oca t.ons 

the sensor v.deo data at prec i j ls 

ened pixels presents the sit- 

lion value to the sensor v. can 

Si 

9ain F - Q u" C 5 e sno^ a M diagram illustrating an 

for offset drift in a ^"'^"^Tan analog to 
.nciudes a ™'W exe ' 3 %?^ 
digital converters jdj-h-j- ^ en J on ci , 
tion circuit 55. This cnannci switching 
cult 55 has a variabie v = -^^9 

circuit 52. and a «*2"J^ n ^ . channel 
black -ference s,9 a. ^ reference 

through multaplexer 30. ™ 53 and com- 

^ ' S fh Tb?act signal ta^et value to establish an 
pared with a b lack .sw* rg Qr 53 deter . 

^ m 1^^Z£^ with respectto 

rdV^between the channel bfcck reference 
sig na. and the black signa, ^ va - ^ 
Upon determining the onsei va.u 



riaMS <«» «» -«*^ 

5 ,n respond ,K< WW » ther app|iea l0 lhe 

SS5^fS* 1 ■ » m " nsa,e tot 

channel have ch c \ n9e ^^J° tne P subS eq U ently sam- 
itoring changes in the offset cnara tted to 

2S sir- ^rrrx^s 

variab* 5 . 9 ~, i « ■ ' ™f„ ne , ^ 
and a comparator » ln """»- , mu |ti- 

^td'eKrrninino *. value. = £« * 

oh t« the variable signal generator 61. The van- 
so applied to the vanaoi a signa , in re- 
able signa. ^ ne ^J"^^ m tne switching cir- 
SP °t6 S 2 e T^S ™^ the multiplier 60 
orthe^Impled channel to compensate for ga.n dnft 

55 Wi t^s of the device, the comp = 
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to determme whether the gain characteristics of the 
channel have changed due to operating colons 
The comparator 63 compares the subsequently sam- 
pled channel white reference signals w2h the sanTe 
target value (white signal set point) to determine™ < 
there ,s a difference between the subsequent sam 

9 t vat:"" 6 ' Wh,te reference 'ne sal at 

get value. If there ,s a difference between the sionals 
the comparator 63 generates a new signal S 
spond.ng to the difference, thereby continual moT 
'tang changes in the gain character^ m s °Z " 
s-gnal produced by the comparator 63 is outp tte d to 

tu V r 6 a 2 b,e , n S T a,9enerat0r61 
crcuit 62. In response to this new signal received 

from the comparator 63. the variable signal geneZr « 

plier 60 of the channel to compensate for any chanqe 
m gam characteristics of the channel 9 

twelfth em b L ShOWS 3 ^ d,a9ram " ,us ^ting a 

n-cation channel.Rgure 7 includes a mlp lex e? 30" 

viter fa 1 ' V™** 6 °' ™ ^ to -SSTcS 
and a ctn^ 9 "" 6 ' ° ffee ' com P e "^tion cLuit 55. 
and a channel gam compensation circuit 65 « 

the channrr"" 6 ' ° f feet COm P ensa "°n circuit 55 and 

Tame asd2 a ^T enSati0n drCuit65 func «°" *• 
same as descnbed above, to Figures 5 and 6 resoec 

o2 ed r f0re ' 3 deta, ' ed deSCri * i ° n ««i wiS b ; 
ouToIr o : a n ° ted that ° f fSet CO -P— tion is carried 30 
out P r,or to ga, n compensation to insure a more accu- 
rate gain calculation. 

tion which 6 8 i,,UStrateS 3 meth ° d 0f ,he P res ent inven- 
t on wh ch corrects for gain drift in a fast scan direc- 
ts or ,n a constant velocity transport svstem Th* 
method corrects fast scan g L Mn TJSS^2 * 

ted from of active oixri* «f ^ • ""ipuc- 

stored. At step s12. an output from each active pixel 

St s 6 !' sl3 9 r initia, SCanni " 9 ° f 3 bac ^d 45 

• aVerage 9ain va,ue is calculated 
from the output sampled in step S 12 and stored as a 

fTZ n< V a,Ue - TnemeU ^ again samples an output 
from each act.ve pixel produced as a result of a scan 
n«j , of a background between a complete scannTng 50 

Is LTew 31 St6P Fr0m th6Se sam 9 50 

s 5 At « n ra f 9ain va,ue is ca,c "' a ted at step 
the'el a e Sif f l': the , ' nVen,ion dete ""'"es if 

value and thl ! betWee " the St0red refe ™ce 
value and the average gain value calculated in step « 

fust the? determineS 3 d,fference ' sta P ad 
i„, ?! 9 COrrective ^ according to the differ- 
ence determmed in step s16. At step s18. eithe he 
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adjusted correct,ve gain value or the unadjusted cor 
rechve gain value is applied depending upon 7h e de 
termmafon in step s16. By readjusting the coaecttt 
ga.n value in this way. the present invention Zcl 

Figure 9 illustrates a method of the oresent 
hor , whi ch corrects for offset and gain "Z 
aWy of commumcat.on channels transporting data 
The followmg are the steps of this method 

At step s20. the present invention injects a Mm . 
channel black reference signal onto each channel of 
a Plural.ty of channels. At step s2 i . tne presem inTen 

Tezrr 7 S ^ f,Dm 6ach cha ™*' "own- 

stream of a P o,nt where the channel black referent 
s-gnal was injected. The method then calctla Z71 
separate offset va.ue for each channel at *e 
companng the sampled channel black reference si. 
na. w.th a same target black signal v-uTSS^ 
dure further applies an offset voltage to each channt 
according to the ca.cu.ated offset Jue TnesoZ 
•no to that channe, at step s23. thereby cZZgt 
o se characteristic of the channel and balancing the 
offsets for the plurality of channels 9 

At step s24, the present invention injects a s am «, 
channel white reference signal onto each ch an -. r 

a " ° UtPUt fR3m 6aCh ^ a -e, down 
stream of a po.nt where the channel white referent 
s-gnal was injected. The method then calculate^ 
separate gain value for each channel at step s2 Tbv 
companng the sampled channel white references'/ 
nal with a same target white signal value The ora '! 
dure .further applies a gain to ea'ch channel^rXg 
o the calculated gain va|uQ ^ £2 

channel at step s27 . thereby correcting a gain char 
actenst.c of the channel and balancing the gains for 
the plurality of channels. 9 ° r 

Although the present invention has been descri- 
bed , n detail above, various modifications 
p emented without imparting from itsspirit. Forexa^ 

J ZZl ° U9h inVent, '° n has bee " Scribed" 
an ^nage process.ng context, the methods and con- 
cepts are readiry app , icable to omer environ ^ 

sat onsTht' ^ ° ffeet drift 3nd 9ain dri " ^Pen- 
sat,on schemes are equally applicable to systems 
process,ng data wherein the components are EJS 
to d,ffe r ent operating conditions which would make a 
standard compensation value less effective m! 
specificaily. offset and gain drifts for a ^r 
atmg near absolute zero, will be different from the of J 

furthermore, the channel compensation process 
-s e pua ly a Pplicabte to any cornf71unjca , on P 

has ,ts transfer function continually changing in v e w 
of operating conditions. More specifically the cha„ 
nels of communication are not limited to a" ardwt "n" 
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an image processing device, but may be telephone 
lines, radio frequencies, or other channels of commy- 
nication susceptible to external conditions or require 
compensation for individualized transfer functions. In 
the preferred embodiment the multi-channel system 
carries a single image which has been partitioned or 
split up into small fragments which are communicated 
in parallel between the sensors and the image proc- 
essor or other device. However, this multi-channel 
system can carry a plurality of images wherein a sin- 
gle image is assigned to a single channel when the 
system requires a uniform transfer function for each 
channel, thus the type of data being communicated 
over the channels is not limited to fragmentations of 
a single image. 

Lastly, the white drift set point value for the pixel 
gain correction circuit and the white drift set point val- 
ue for the channel gain correction circuit may be the 
same values or different values. In the preferred em- 
bodiment, the two white drift set point values are dif- 
ferent. 

While the invention has been described with ref- 
erence to the various embodiments disclosed above, 
it is not confined to the details set forth above, but is 
intended to cover such modifications and changes as 
may come within the scope of the attached claims. 



Claims 

1. A method for correcting gain drift in a fast scan 
direction during an image forming process in an 
image apparatus having image sensors including 
a plurality of active pixels and permanently dark- 
ened pixels and control circuitry therefor, includ- 
ing 

(a) sampling the plurality of active pixels dur- 
ing a scanning of a calibration strip; 

(b) calculating a gain corrective value from 
the samples collected during the scanning of 
the calibration strip; 

(c) sampling the active pixels during a scan- 
ning of a platen background; 

(d) adjusting continually the gain corrective 
value according to a difference between se- 
quential samples of the platen background 
and applying the adjusted gain corrective val- 
ue to image data signals produced by active 
pixels, thereby compensating for fast scan 
gain drift 

2. A method as claimed in claim 1 /further including 

(e) sampling the plurality of permanently 
darkened pixels upon powering up the image 
sensors and control circuitry thereof and dur- 
ing a sub-scanning process of an image; and 
(0 generating and applying a pixel offset vol- 
tage to image data signals produced by active 
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pixels, the pixel offset voltage continually 
changing according to a difference between 
sequential samples of the permanently dark- 
ened pixel, thereby compensating for fast 
5 scan offset drift 

3. A method as claimed in claim 1, including 

(e) storing the gain corrective value; 

(f) calculating an average gain value from the 
10 output sampled in said step (c); 

(g) storing the average gain value as a refer- 
ence value; 

(h) sampling an output from each active pixel 
produced as a result of a scanning of a back- 
is ground between a complete scannings of an 

image; 

(i) calculating an average gain value from the 
output sampled in said step (h); and 

(j) determining a difference between the stor- 
20 ed reference value and the average gain val- 

ue calculated in said step (h); 

said step (d) continually adjusting the gain 
corrective value according to the difference de- 
termined in said step (j), thereby compensating 
25 for fast scan gain drift in the signal output of the 

active pixels. 

4. A system for correcting offset drift in a fast scan 
direction during an image forming process in an 

30 image apparatus having image sensors including 

a plurality of active pixels and permanently dark- 
ened pixels and control circuitry therefor, includ- 
ing 

sampling means for sampling the plurality 
35 of permanently darkened pixels upon powering 

up the image sensors and the control circuitry 
therefor and during a fast scan of an image; and 
pixel offset means for generating and ap- 
plying a pixel offset voltage to image data signals 
40 produced by the plurality of active pixels accord- 

ing to a difference between sequential samples 
of the permanently darkened pixel, thereby com- 
pensating for fast scan offset drift. 

45 5. A system for balancing an offset characteristic for 
a multi-channel system in an image apparatus 
having image sensors including a plurality of ac- 
tive pixels and permanently darkened pixels and 
control circuitry therefor, comprising: 

so first means for sampling an output of each 

channel; and 

channel offset means for generating and 
applying a separate channel offset voltage to 
each channel, said channel offset voltage contin- 

55 ually changing according to sequential samples 

of each channel, thereby balancing an offset 
characteristic of the multi-channel system. 

7 
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6. 



A system for correcting gain drift in a fast scan di- 
rection during an image forming process using a 
platen background in an image apparatus having 
•mage sensors including a plurality of active pix- 
els and permanently darkened pixels and control 
circuitry therefor, comprising: 

sampling means for sampling the plurality 
of active pixels during a scanning of a calibration 
strip; 

first means, operatively connected to said 
sampling means, for calculating a gain corrective 
value from the samples collected during the 
scanning of the calibration strip; 

said sampling means sampling the active 
pixels during a scanning of the platen back- 
ground; 

pixel gain means for adjusting said gain 
corrective value according to a difference be- 
tween sequential samples of the platen back- 
ground and applying the adjusted gain corrective 
value to image data signals produced by active 
pixels, thereby compensating for fast scan gain 
drift 
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7. 



A system for balancing a gain characteristic for a 
multi-channel system in an image apparatus in- 
cluding 

first means for sampling an output of each 
channel; and 

channel gain means for generating and 
applying a separate channel gain to each chan- 
nel, said channel gain continually changing ac- 
cording to sequential samples of each channel 
thereby balancing a gain characteristic of the 
multi-channel system. 



25 



onto a channel; 

(b) sampling an output of the channel down- 
stream of a point where the channel white ref- 
erence signal was injected in said step (a)- 

(c) calculating a gain value for the channel in 
accordance with the output sampled in said 
step (b); and 

(d) applying a gain to the channel according to 
the calculated gain value, thereby correcting 
a gam characteristic of the channel. 

10. A method for correcting an offset characteristic 
for a communication channel of a video system 
including 

(a) injecting a channel black reference signal 
onto a channel; 

(b) sampling an output of the channel down- 
stream of a point where the channel black ref- 
erence signal was injected in said step (a)- 

(c) calculating an offset value for the channel 
m accordance with the output sampled in said 
step (b); and 

(d) applying an offset voltage to the channel 
according to the calculated offset value 
thereby correcting an offset characteristic of 
the channel. 
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8. A method for correcting offset drift in a fast scan 
direction during an image forming process in an 
'mage apparatus having image sensors including 
a plurality of active pixels and permanently dark- 
ened pixels and control circuitry therefor, includ- 
ing 

(a) sampling a plurality of permanently dark- 
ened pixels upon powering up image sensors 
and circuitry thereof and during a sub-scan- 
ning process of an image: and 

(b) generating and applying a pixel offset vol- 
tage to image data signals produced by a plur- 
ality of active pixels, the pixel offset voltage 
continually changing according to a differ- 
ence between sequential samples of the per- 
manently darkened pixel, thereby compen- 
sating for fast scan offset drift. 

A method for correcting a gain characteristic for 55 
a communication channel of a video system in- 
cluding 

(a) injecting a channel white reference signal 
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